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ABSTRAK 
Penyingkiran pewarna dari industri telah menimbulkan minat yang mendalam di 
kalangan penyelidik dalam membangunkan teknologi kos rendah dan keberkesanan 
yang tinggi. Penyerapan yang menggunakan alga laut telah menjadi alternatif yang 
sesuai untuk mengeluarkan pewarna dalam larutan cecair. Kajian ini bertujuan untuk 
mengkaji interaksi parameter dan keadaan optimum. Parameter operasi yang terlibat 
ialah dos biomas (0.1-3g / L), kepekatan awal (5-150mg / L) dan pH (2-12). Prestasi 
penyerapan ditentukan dengan menjalankan eksperimen penyerapan berkumpulan. 
Hasilnya menunjukkan dimana dos biomas meningkat di samping itu peratusan 
penyingkiran juga turut meningkat tetapi pada had tertentu. Pelbagai pH tidak 
memberikan kesan yang besar kepada proses penyerapan. Dari data ujikaji, 
menunjukkan bahawa kepekatan awal berada pada 5mg / L dan dos optimum adalah 
dari  pada pH 6. Maksimum peratusan penyingkiran pewarna di interaksi antara dos 
biomas dan kepekatan awal adalah 95% dah berada pada kepekatan 150mg/L. Dalam 
pada itu, untuk interaksi antara pH dan dos biomas, peratusan penyingkiran pewarna 
ialah 86% iaitu pada pH 6. 
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ABSTRACT 
Removal of dyes from the industries has growing interest among the researchers in 
developing low cost and high efficiency technologies. Biosorption that using marine 
algae has become the ideal alternative for removing the dyes in aqueous solution. The 
study is aimed to the interaction of parameters and optimum conditions. The operating 
parameters that involved are biomass dosage (0.1-3g/L), initial concentration (5-
150mg/L) and pH (2-12). The biosorption performance was determined by conducting 
the batch biosorption experiments. The results indicate as the biomass dosage 
increasing the percentage of removal also increasing. The variety of pH do not give a 
large effect to the biosorption process. From the experiment data, its show that the 
initial concentration is at 5mg/L and the optimum dosage is at pH 6. The maximum 
removal percentage for interaction between biomass dosage and initial concentration is 
95% at concentration 150mg/L. Meanwhile, for the interaction between pH and 
biomass dosage, the maximum removal percentage is 86% at pH 6. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
1.1 Introduction 
      Recent years, an environment issue has become the main topic among the 
society in order to protect the environment for future. Many types of pollution had 
occurred such as air, water and soil because of the presence of chemical 
contamination. Every year, a huge amount of wastewater has been produced by 
many types of industries such as textile, food, paper, pharmaceutical and cosmetic 
that contain various organic and inorganic pollutants such as dye, that cause 
coloured waste water.  The coloured wastewater discharged to the water resources 
and polluted the water resources. Figure 1.1 shows the number of river for each 
level of quality from 2005 until 2014. This environmental quality report was 
obtained from the Department of Environment. From this report, its show that the 
number of rivers that is clean had decreased from 2007 to 2014.   
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          Figure 1.1: The Number of River for Each Level of Quality (DOE 
Environmental Quality Report, 2014) 
 
       Nowadays, about ten thousands of different dyes and pigments are used 
industrially and over 0.7 million tons of synthetic dyes are produced worldwide 
(Ehsan et al., 2012,). The industries that usually used synthetic dyes are textile, 
leather, cosmetics, food and also pharmaceuticals. Most of synthetic dyes are used 
in textile industry which is used to paint various fabrics. Dyeing effluents that 
comes from the dyes are the most hazardous component because the dyes are 
carcinogenic, toxic and mutagenic for humans and also other organisms. The 
Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) of 
water will increase because of the dyes in the wastewater. The toxicity of aquatic 
environment will also rise due to that dye is a toxic. These will cause severe health 
effect to human and also the animal that used the water such as central nervous 
system, disfunction of kidney and also reproductive system (Ehsan et al., 2012). 
 
      Some of these synthetic dyes are directly discharged into environment without 
any proper treatment by the industries. This is due to limitation of cost for the 
operation that has been applied by the industry to prevent the industry from loss.  
So, to cut the operation cost, the industry just discharged the wastewater that 
containing the dyes directly into river. Furthermore, the current cost for the 
treatment of the wastewater is high and some of the treatments are not an eco-
friendly. If the treatment of the wastewater is conducted, the industry will need to 
increase the cost of the operation. This could make the industry loss due to the 
increase on the operation cost. Even some of the industry conducted the treatment 
3 
for the wastewater, the dyes are still presence in the wastewater. This is because the 
method that the industry used has low efficiency and just wasted the money. 
Therefore, a suitable low cost, eco-friendly and also has high efficiency method 
need to be suggested to treat the wastewater that containing dyes. 
 
 
 
 
           
 
 
 
 
 
       Figure 1.2: The River Polluted (Environmental Department, 2017) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.3: The Waste Water Discharged into River (Environmental Department, 
2017) 
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